This paper estimates the effect of home ownership on individual workers' unemployment and wage growth, as well as other labor market outcomes. Because of higher moving costs, home owners will be less willing than renters to relocate for work and could therefore face longer unemployment spells. To elaborate on this hypothesis, credited to Oswald (1996) , I build a simple search model and obtain a set of labor market predictions to test. The current microeconomic literature has reached mixed results regarding home ownership's impact, with most studies concluding that home ownership reduces unemployment. I argue that the instruments used are likely to be invalid because of, among other reasons, Tiebout (1956) type sorting into housing markets. I use an instrumental variable free of the endogeneity present in other work: the county level home ownership rate when and where the worker grew up. This IV affects workers' preferences for housing but not, conditional on my covariates, their labor market ability. My results indicate that home ownership is a significant hindrance to mobility, and homeowners suffer longer unemployment spells and slower wage growth because of it.
Introduction
Labor is geographically mobile, but imperfectly so. Moving is costly in terms of both money and effort, so workers will prefer jobs in their local labor market. Home owners are particularly unwilling to relocate -the challenge of selling a house is an additional friction to moving that renters do not face. Owners may experience greater psychic costs to moving as well, since they must abandon a dwelling they invested in and a community they made themselves part of. This * I am grateful to Gregorio Caetano and Joshua Kinsler for their insight and guidance I thank Mark Bils and seminar participants at the University of Rochester Applied Seminar (2013) for helpful comments. All remaining errors are my own † daniel.r.ringo@frb.gov. The authors is a member of the staff of the Board of Governors of the Federal Reserve System, Washington DC. The analysis and conclusions set forth are those of the author and do not indicate concurrence by other members of the research staff or the Board ofGovernors 1 mobility friction has labor market implications. Home ownership could cause longer unemployment spells by constraining job seekers to search only in their local labor markets. With a limited set of opportunities, the jobless home owner would have to search longer to find a good match.
Alternatively, home ownership could improve labor market outcomes. The financial responsibilities associated with mortgage payments and home upkeep could motivate owners to search more intensively when unemployed than their renting counterparts. Moreover, as hypothesized in Munch et al. (2006) , employers might prefer owners, since they are less likely to move away (and therefore quit). Theory cannot give us an unambiguous prediction of how home ownership affects individual unemployment spells.
To estimate the effect empirically, I must deal with several potential sources of bias. Housing tenure is not randomly assigned in the population, so owners and renters may differ in ways unobservable to the econometrician. For example, high-ability workers may be more willing to take on mortgage debt if they are confident in the future demand for their labor. This positive correlation between innate worker ability and home ownership probability could lead to a spurious inference that home ownership reduces unemployment.
Another possible source of bias is the simultaneity between labor market outcomes and housing tenure decisions. Workers, regardless of ability, may delay purchasing a home until they have a stable job. In this case employment status is causing housing tenure, the reverse of the relationship we want to identify. Even looking at within-worker variation, the naive econometrician could again spuriously infer a negative causal effect of home ownership on unemployment probability.
Recognizing the endogeneity of housing tenure in the unemployment function, the empirical literature has sought instrumental variables to identify the causal relationship. A variety of candidate instruments have been proposed; regional home ownership rates and laws affecting the housing market are popular. The common thread between the IVs used is that they influence a worker's home ownership through the local supply (or price) of owner occupied housing. The validity of such instruments is questionable, as households are not randomly assigned to labor markets. The Tiebout (1956) sorting model suggests households will self-segregate into municipalities based on their income and the local amenities. The availability of houses to purchase is one such amenity, and willingness to pay is likely correlated with a household's employment prospects. Therefore, local housing markets are endogenous to workers' labor market prospects, suggesting instruments based on them are likely to be invalid.
I overcome these endogeneity issues by exploiting a variable that does not depend on a worker's current housing market. Childhood environment has a powerful effect on an individual's later decisions and aspirations. Rowlands and Gurney (2000) and Blaauboer (2011) , among others, present evidence that children are socialized into their preferences for housing tenure. Ermisch and Di Salvo (1997) and Boehm and Schlottmann (1999) find that growing up in an owner-occupied house increases the child's adult probability of homeownership. I use the owner-occupancy rate from the county and time period in which the individual grew up as an instrument for his or her later homeownership. Controlling for the unemployment rate in that county (as well as other determinants of unemployment) ensures my estimates are not contaminated by average county ability or economic conditions. Moreover, since this home ownership rate is determined before the individual enters the labor market there can be no issue of simultaneity.
Unemployment is not the only outcome that we might expect home ownership to influence. To formalize our thinking of how workers and firms respond to the geographic mobility constraint engendered by home ownership, I build a simple model of job search based on Burdett and Mortensen (1998) . This model replicates the central theoretical prediction of Oswald (1996) : home ownership causes longer periods of unemployment. It also predicts that home ownership will cause slower wage growth, lower reservation wages and less frequent job-tojob transfers.
My reduced form results confirm the model's predictions, showing that home ownership is an important friction to mobility and to finding work. Owning a home lengthens spells of unemployment by 15 weeks for the median worker and reduces the probability of relocating by 19 percentage points. Home owners, ceteris paribus, will stay with the same firm over a year longer than renters and experience an eight percentage point slower wage growth. From a policy maker's perspective, any benefit of regulations intended to encourage home ownership should be weighed against these concrete private costs. This paper is organized as follows: Section 2 reviews the previous literature on this subject. Section 3 presents a model of housing tenure and job search to generate some testable predictions and provide a conceptual framework for my empirical findings. Section 4 describes the data used in the estimation. Section 5 presents the identification strategy and describes the estimating process. Section 6 shows the results. In Section 7 I provide some robustness checks for my identifying and modeling assumptions. In Section 8 I discuss the unintended consequences of policies affecting owner-occupancy rates. Section 9 concludes.
Literature Review
A large and well known literature addresses the theory and empirics of search frictions in the labor market. Mortensen (1970) formalized the idea that such frictions are the cause of structural unemployment. Later research has found that unemployment is not the only outcome affected. Burdett and Mortensen (1998) show that with on-the-job search, this friction will generate wage dispersion even without worker heterogeneity. In an empirical application of this model, Postel-Vinay and Robin (2002) find that around 50% of the wage dispersion in France is caused by frictions. Van den Berg and van Vuuren (2010) show that high search frictions lead to lower wages, and Flinn (2002) finds that faster offer arrival rates lead to greater wage dispersion at the country level.
The idea that home ownership causes unemployment was notably expounded upon in Oswald (1996) and is often referred to as the Oswald Hypothesis. Using within country and cross country comparisons, Oswald (1999) found evidence that across OECD countries, increases in home ownership rates predicted increases in unemployment rates. Similar results held across states in the US. Green and Hendershott (2001a) refine Oswald's method and conclude the relationship appears to hold for populations of middle aged individuals and nonheads of households. Garcia and Hernandez (2004) reach the opposite conclusion looking at data across regions in Spain. As Green and Hendershott point out, all of these macro level studies have difficulty correcting for the endogeneity of home ownership rates.
A variety of micro level estimation strategies have been implemented to resolve the selection bias issue. So far these have produced mixed conclusions. A popular approach is to use two stage estimation methods, with the first stage estimating the selection into home ownership. Different exclusion restrictions in the second stage lead to different results. Green and Hendershott (2001b) use state and year dummies as excluded variables in the second stage, maintaining that these will influence households' tenure choices but otherwise have no impact on employment. They find a positive effect of ownership on length of unemployment spells, but of much smaller magnitude than implied by Oswald (1999) . Van Vuuren (2007) and Leuvensteijn and Koning (2003) use the local rates of home ownership as their excluded variable and find that home ownership shortens unemployment. Munch et al. (2008) combine this same instrument, as well as the ownership share in the individual's region of birth, with an individual level fixed effect to clear out time invariant selection bias. They find home ownership shortens unemployment spells, similarly contradicting the Oswald hypothesis. Coulson and Fisher (2008) use differences in state tax treatments of mortgage payments and the proportion of free-standing versus multi-unit dwellings. Once again, they find home ownership to decrease unemployment probability. Munch et al. (2006) and Taskin and Yaman (2012) use the restrictiveness of local building regulations and, operating from different data sets, find evidence refuting and supporting the Oswald hypothesis, respectively.
As pointed out in Coulson and Fisher (2008) , local home ownership rates may be poor instruments for individual housing tenure. By including firm behavior in their model, they show that home ownership rates can affect job creation and wage posting. The state dummies utilized by Green and Hendershott (2001b) , intended to capture local variation in user cost of owning and renting, may similarly be picking up local labor market conditions. In general we should question the validity of any instrument based on the local environment, as households will sort into markets based on their desire to own or rent, which is tied to their employment prospects. As in the framework of Tiebout (1956) , a household's selection into a market will be determined by its willingness to pay for the local characteristics. This sorting behavior creates an endogeneity problem between job market prospects and local housing market conditions. Sorting behavior is not the only reason these instruments are likely to be invalid. Tax and zoning laws, housing structures and ownership rates could all be influenced by local economic conditions. Adding a fixed effect to the estimator does not solve the problem. While individual level fixed effects can clear out 4 any time-invariant ability difference between owners and renters, this strategy leaves the reverse causality problem unsolved. The unobservable shocks to an individual's employment prospects will remain. If these shocks cause changes in housing tenure, fixed effects estimators will confound the effects of employment on home ownership with the effect of home ownership on employment.
3 Search and Matching Model Oswald (1996) hypothesizes that home ownership rates cause unemployment by restricting the mobility of homeowners and therefore limiting their access to non-local jobs. Unemployment is not the only labor market outcome we would expect to see affected by such a mobility friction, however. In this section I detail a simple model of job search in which home owners are mobility constrained. I use this model to generate predictions which I will test in the empirical portion of the paper. The following model is based on Burdett and Mortensen (1998) , with a few modifications standard in the literature regarding the Oswald hypothesis.
There is a measure 1 of infinitely lived workers in the economy split into two regions. Workers are either type o, owners, or type r, renters. Owners are assigned to a region and may not move. Renters move costlessly between regions to maximize their utility. When employed, a worker's flow utility is equal to the wage rate, w, and zero when unemployed. Employers post wages and cannot distinguish between types of workers, so both types face a common distribution of wage offers, F (w). For some internal rate of return, ρ, the discounted lifetime utility for an unemployed worker of type t is
(1) where λ t 0 is the arrival rate of offers when a worker of type t is unemployed. Similarly, (2) is the value of employment at wage w, where λ t 1 is the arrival rate of offers when a worker of type t is employed and δ is the exogenous job destruction rate. Since V t 1 (·) is increasing in w and V t 0 is independent of it, there exist reservations wages R t for both types.
I model the offer arrival rates as proportional to the measure of firms in the economy, M v . Firms can enter freely, but pay a vacancy posting cost, ν. Entering firms choose a region to locate in and a wage to post. All filled vacancies pay the firm a constant flow of revenue, p. The flow profit for a firm posting a vacancy at wage w is
where l(w|R o , R r , F ) is the measure of workers per firm earning wage w. In equilibrium it takes the form
where M o is the measure of owners in the population and K t = λ t /δ. The free entry condition implies π(w) = 0 for all w with a positive density of firms.
The population of homeowners is split evenly between the two regions, so the wage offer distribution is the same in both areas. Renters can accept any offer but owners can field offers only from their home region. Renters therefore receive offers they could accept at twice the rate of owners, λ 
The key features of the parameterization are (1) M o is large enough that firms posting w < R r earn non-negative profits, and (2) the job finding rate is higher when unemployed (λ o 0 /λ o 1 > 1) so there is an opportunity cost to accepting an offer.
As in Oswald (1996) , this model predicts home ownership causes longer unemployment spells. Unemployed owners receive offers at a lower rate than renters (λ o 0 < λ r 0 ) and therefore stay unemployed longer. Figure 1 presents the probability density functions of the length of unemployment spells for owners and renters.
Because of their longer unemployment durations, owners lower their reservation wage. They therefore receive lower wages, on average, when first coming out of unemployment. Figure 2 plots the density of accepted wage offers out of unemployment for owners and renters. When employed, renters receive new offers at a higher rate than owners, as owners can only accept offers from their home region. Renters therefore have a shorter expected tenure at their current firm. Figure 3 plots the density of expected time at current firm. With a higher arrival rate of new job offers, renters move up the wage distribution more quickly than owners. In Figure 4 I plot the expectation of wage growth rate as a function of current wage. The labor market costs of home ownership can extend beyond unemployment. These effects are all generated by the mobility restriction. In the Results section we will see the models predictions are largely borne out, suggesting that home ownership's effect on labor market outcomes are explained by a reduction in worker's willingness to accept non-local jobs.
Data
The data I use for my study comes from two sources: the Bureau of Labor Statistics, U.S. Department of Labor. (2012) The first wave of interviews from the NLSY79 collects information on the subject's parents and home life. They report the employment status and typical hours per week and weeks per year worked by both parents, if present. Each subject also takes the Armed Forces Qualification Test (AFQT) and their agecorrected score is reported. The AFQT is a standardized test of mathematical and verbal skills and is often used in the labor literature to proxy for ability.
After dropping observations with missing data, the estimation subsample consists of 6,334 individuals. Descriptive statistics of the background demographics are reported in Table 1 . Education is reported as years of schooling completed. I take this value from the year the subject turned 25. Information on parental employment is taken from the time of the 1979 interview. County level values are taken from 1980, with dollar amounts left in nominal terms.
I simplify tenure status into a binary variable, indicating that subject owns his or her residence, is in the process of buying it, or is married to the homeowner. Renters or those with other arrangements are lumped together in the other category. I only keep observations from years in which the subject is the head of household or spouse of the head. I use housing tenure and employment data from the years 1986-2004. Keeping only the observations for which no data Table 2 , shows that high home ownership rates are associated with stronger labor markets. Unemployment is lower and incomes are higher in counties with greater fractions of owner-occupiers.
During each interview, NLSY79 subjects are asked to give an accounting of their weekly labor market status from the last year. I include in the panel only weeks in which the subject claimed to be in the labor force, and was either employed or unemployed. I do this to put the spotlight on the Oswald hypothesis, which predicts home ownership is a friction to those who are currently searching. Later in the results section, I will show home ownership does not significantly affect labor force participation decisions.
I observe 7,667,054 individual/week pairs in which the individual was in the labor force and his or her employment status was recorded that week and the next. In Figure 5 , I plot the cumulative frequency of the length of unemployment spells. This is a subsample of the observable weeks -only unemployment spells that begin and end in employment, with no weeks unaccounted for in between, were included. From an initial sample of 499,464 weeks of unemployment this leaves 349,338. They are grouped in 26,070 unemployment spells, averaging 13.4 weeks. For estimation purposes, I treat the move from unemployment to employment as a weekly hazard rate. This allows me to use more of the data and eliminates a source of sample-selection bias (longer unemployment spells could be more likely to have missing weeks, and thus be discarded).
Wage data was trimmed by throwing out observations in which hourly wages below $1.00 or about $1000.00 were reported. For the wage growth data, I excluded any observations in which wages were reported to increase or decrease by more than a factor of 2. Employment related descriptive statistics are included in Table 3 , for the whole sample and by housing tenure status.
Home ownership is associated with lower probability of unemployment, higher wages, and a speedier return to work when unemployed. Either the Oswald hy- 
Identification and Estimation
The Oswald hypothesis proposes a mechanism by which home ownership can cause higher unemployment rates. Home owners, when unemployed and searching for a job, are restricted to their local labor market. They will therefore spend more time searching until an acceptable offer is uncovered. The main prediction at the micro level, then, is that the causal effect of home ownership is to lower the job finding rate. I test this by modeling the movement from unemployment to employment as a weekly hazard rate. For individual i who is unemployed in week t − 1,
where e it equals 1 if i is employed in week t and 0 if i remains unemployed. The latent variable e * it is a function of i's characteristics X and housing tenure h.
where c e and t represent permanent and time varying unobservable factors, respectively.
Housing tenure, h, is similarly modeled as a binary outcome depending on a latent variable
where c h and µ t represent the permanent and time varying unobservable factors.
Identification of β 2 , the parameter of interest, will be biased by correlations between the unobservable components c e i + it and c h i + µ it . The bias can be corrected, however, if we can observe components of Z not in X and uncorrelated with c e and . The literature has experienced difficulty finding such an instrument, a variable that is convincingly unrelated to the unobservables in the employment status function. One useful characteristic of a candidate instrument is for its value to be determined before the individual reaches adulthood. In this way we can be sure to rule out endogeneity due to reverse-causality. Even if employment status (or changes in expectation about said status) can directly cause changes in housing tenure, these transitory shocks cannot be correlated with a predetermined variable. There remains the concern of correlation with the permanent component, c e i . Childhood environment can be an important shaper of a person's preferences. Ermisch and Di Salvo (1997) and Boehm and Schlottmann (1999) both present evidence that growing up in an owner occupied household increases an individual's later propensity to own a home. The probability a child grew up in an owner occupied house is correlated with the home ownership rate in his or her home county. Local home ownership rates, as well as the individual household's tenure status, could influence the child's future aspirations for home ownership. I use the fraction of households living in owner-occupied residences from the county the individual lived in at age 14 as my instrument. A similar instrument was previously used in Munch et al. (2008) . In that paper, however, the variable was combined with other current regional characteristics, including the local owner-occupancy rate. As noted previously, the validity of such instruments is suspect. In this paper the home county owner-occupancy rate is the only variable included in Z but excluded from X.
We may be concerned that correlations with unobservable ability would cause this instrument to be invalid. Home owners have better labor market outcomes that non-owners, so it is reasonable to suspect counties with high owner-occupancy rates would have higher average ability. This ability could be transmitted intergenerationally.
A set of control variables helps me overcome these sources of endogeneity. Along with their county's home ownership rate at age 14, I observe the unemployment rate and average income. When estimating employment equations for some time t I also include the time t values for these aggregate measures from i's home (not current) county. My instrument is valid unless there is some factor correlated with i's childhood county homeownership rate that influences i's time t unemployment but is orthogonal to the unemployment rate in that county, either at time t or when i was 14, or the county average income and housing price. My controls should completely capture the relevant portions of the unobservable term -county level ability differences or labor market conditions that cause unemployment -because I directly observe the unemployment rates. As a robustness check I run my estimator on the subsample of observations in which the individual does not live in his or her home county. The results are essentially unchanged.
What if the owner-occupancy rate is really proxying for preferences over other major life choices, such as mobility, marriage or fertility? Households that have a high idiosyncratic moving cost may choose to own their homes since they know they are unlikely to relocate. If this moving cost is inheritable my instrument may be contaminated by a correlation with mobility preferences. Similar stores can be told for marital status or having children. To test for such biases, I include a set of additional county level controls. These are the proportion of local households that moved in the last five years, the marriage rate and the fertility rate. These variables should explain a significant fraction of the variation in preferences over mobility, marriage and fertility, respectively. If there is an endogeneity issue between unobservable preferences in (5) and my instrument, including these controls should reduce this correlation and change the estimates of β 2 . We can see from the Results section that including these variables has a negligible impact on the estimates, indicating such preferences are not an important source of endogeneity. Likewise, including the average house price does I also include a set of individual characteristics in X. These additional explanatory variables were chosen to avoid the reverse causality problem. Since the unobservables, it and µ it , are likely correlated across time, any covariates affected by i's past employability or housing tenure will be endogenous in the employment and housing selection equations. For example, many studies include marital status and the presence of children as factors affecting housing tenure. We would expect people's fertility and marriage choices to be functions of their labor market prospects, i.e. correlated with . If E[ it−1 µ it ] = 0, including marital status and presence of children in Z and X would bias the estimateλ(Z) andβ would be inconsistent. As a practical matter, including these two covariates has a small affect on my results and does not change the qualitative conclusions. An interesting set of covariates I avoid are current county characteristics. This is because the local labor market conditions are part of the treatment effect. As illustrated in Figure 6 , the instrument influences a worker's choice of housing tenure. The desire to own will influence the worker's choice of where to locate; she must choose an area where there are homes for sale. The choice of home ownership therefore has a causal effect on the worker sorting into a particular labor market. In addition, the mobility friction due to home ownership could effectively trap workers in a particular market. If there is a negative labor demand shock, renters will be more willing to move away. An effect of reduced mobility is therefore greater exposure to local demand shocks, so local unemployment rates should be part of the dependent variable, not controls.
Estimation
Estimation is accomplished using the control function approach. I assume the unobservables c e i + it and c h i +µ it follow a jointly normal distribution. Probit estimation of (7) provides an expectation of the unobservables for each individual from the inverse Mills ratio, λ(Z),
where φ and Φ are the standard normal probability and cumulative density functions, respectively. By includingλ(Z) as a regressor in (5), we now have
where η it = c e i + it −λ(Z). Under the identifying assumptions, E[Xη] = 0 and E[hη] = 0 so probit estimation of β in (9) is consistent. The coefficient on the inverse Mills ratio, β 3 is the correlation between the unobservable components in (5) and (7). The estimate of this parameter indicates the sign and magnitude of the endogeneity problem corrected.
Maximum likelihood estimation is used on probit equations (7) and (9). Standard errors are obtained via bootstrap to account for estimation errors introduced in the first stage. Bootstrap draws are clustered at the individual level to allow for the random effects, c i
Results
Results from the first stage show that the instrument is relevant to explaining housing tenure. Table 4 contains the results from the probit of equation (7).
At average levels of these variables, the predicted probability of homeownership in a given year is about 30%, with a standard deviation of 18 percentage points. Increasing the proportion of homeowners in i's home county from 1980 by a standard deviation, all else equal, raises the predicted probability of homeownership to 37%.
Before we get to the second stage results, it is useful to look at estimates from a naive probit regression of (5). The results of this probit, estimated without including the control function, are presented in column (I) of Table 5 . Differences between these and the control function results will give a sense of the bias present in other estimates.
The average individual in the sample, when unemployed one week, has a 6.41% chance of being employed the next week if she stays in the labor force. The naive results imply these odds would improve to 6.99% if the individual became a homeowner. Coulson and Fisher (2002) found similar results using a method that did not take into account endogeneity of housing tenure. Turning now to the second stage, I estimate equation (9) using the predicted values of λ(Z) calculated from estimating (7). Results are presented in columns (II) and (III) of Table 5 . There is a striking difference between the control function and the naive estimates. Home ownership now has a very detrimental effect on the job finding rate. Buying a house would reduce i's probability of finding a job within a week from 6.41% to 3.13%, using the values from column III. We can see the source of this difference from the coefficient on λ(Z). The unobservable terms in (5) and (7) are positively -and strongly-correlated.
In Figure 7 I plot the treatment effect of home ownership -the expected additional length of an unemployment spell caused by owning. This is graphed as a function of the individual's (untreated) hazard rate out of unemployment. The mean predicted hazard rate in the sample population is 0.064, with 99% falling between 0.02 and 0.14. Clearly, the effect of housing tenure on unemployment spells is significant economically as well as statistically. Home ownership can cause workers to remain unemployed for months longer than if they rented.
If home ownership constrains individuals in their job search when unemployed, it may have other detrimental labor market effects. Workers who own their homes may not be able to accept lucrative job-to-job transfers if they involve a move. When unemployed they may also lower their reservation wages as a response to more limited prospects. Table 6 shows the results of regressing log hourly wages and yearly growth Notes: **: Significant at the 1% level. *: Significant at the 5% level. Standard errors clustered at the individual level. First and second stages bootstrapped together. Average prices and incomes in thousands of nominal dollars. Additional controls include parental education and dummies for single and multi parent household and if mother and father worked part time, full time and more than 35 weeks a year in log wages against housing tenure and a set of covariates. We face a similar endogeneity issue as in the employment equation -people with better labor market prospects (whether measured by reemployment rate or hourly wage) are more likely to own their home. The same control function approach, using the same exclusion restriction as before, should correct the bias from straightforward OLS. Columns (II) and (IV) contain the results of the control-function estimator. Columns (I) and (III) are naive estimates ignoring the endogeneity of home ownership, and are presented for purposes of comparison. Home ownership appears to cause substantially slower wage growth. The effect on wage levels is ambiguous, however. To get a more complete picture of how housing tenure affects labor market prospects, I restrict my sample to individuals who experienced unemployment some time since their last interview. The wage data from this group should give us an idea of the quality of jobs that workers get when coming off an unemployment spell. If home ownership's main effect is to reduce the choice set for the unemployed, home owners will have a lower reservation wage and we should see a negative effect of owning. Alternatively, the longer unemployment spells caused by home ownership might be the result of a higher reservation wage -which should appear as a positive effect of owning.
According to column (II) of Table 7 , home ownership has a very negative effect on the reservation wages of the unemployed. As seen in column IV, its effect on wage growth is of similar magnitude, suggesting that the past wages of renters and owners who become unemployed are also similar. This is consistent with the theory that home ownership reduces the choice set of available jobs or the rate of job finding -home owners will be willing to settle for less appealing jobs as their unemployment spells lengthen.
As suggested above, home ownership could slow wage growth by preventing workers from accepting higher-paying jobs if they are in another area. Unwilling to relocate, home owners would remain with the same job longer than renters, who could field a broader set of job offers. Central to these predictions and the Oswald hypothesis is the idea that home ownership acts as a mobility constraint. In Tables 8 and 9 I present estimates of the effect of home ownership on probability of moving and length of current job tenure, both with and without the control function as a regressor.
From these tables we can see housing tenure is an important factor for explaining mobility between both jobs and residences. All else equal, a homeowner is expected to work at the same job over a year longer than a renter. The same friction that prevents unemployed homeowners from moving to find new work also applies to the employed. We can see the source of this friction from the results on moving residences. About 19% of the sample moves between interviews. From this baseline probability, the effect of ownership is to reduce the odds of moving to around 3%.
So far I have not paid any attention to the process by which workers become unemployed. Overall unemployment depends not only on the rate at which people gain employment but also the rate at which they lose it. While the Oswald hypothesis is silent on the subject of separations, the net effect of home Notes: **: Significant at the 1% level.*: Significant at the 5% level. Standard errors clustered at the individual level. First and second stages bootstrapped together. Average prices and incomes in thousands of nominal dollars. Additional controls include parental education and dummies for single and multi parent household and if mother and father worked part time, full time and more than 35 weeks a year ownership should be measured by its influence on both these rates. I re-estimate equation (9) for the sample of individual/week pairs in which the worker is employed at time t − 1, and show the results in Table 10 . Home ownership's effect on the probability of an individual becoming unemployed is not significantly different from zero. Taking the point estimate at face value, column (IV) would suggest an increase of around 0.1 percentage points in the weekly hazard rate of unemployment.
In addition to selection into unemployment, we may be concerned about selection out of the labor force. If unemployed individuals with poor odds of finding work get discouraged and leave the sample, my estimates of the job finding rate would be positively biased. I estimate the effect of home ownership on leaving the labor force to test for the presence of such a bias. To do this, I again take the framework of equation (9), using the sample of individual/weeks in which the worker was in the labor force, employed or not. The outcome variable e it is replaced by an indicator for whether the worker remained in the labor force the next week. Results are presented in Table 11 , from which we can see that there is no significant effect of housing tenure on remaining in the labor force. I conclude that labor force participation is not an important source of bias for my re-employment rate estimates.
In sum, my results confirm and elaborate upon the Oswald hypothesis: home ownership is a significant friction in the labor market.
Robustness Checks
In this section I use additional estimates to lend support to my identification arguments.
Drop Observations in Which i Lives in Home State
Lagged home ownership rates may predict future labor demand at the regional level. Many individuals live near their childhood home for some or all of their working lives. For these individuals, the instrument (home county owneroccupancy rate) predicts their current labor market not only through their individual housing tenure. To ensure my estimates are not spuriously attributing this effect to home ownership, I re-estimate (9) on the subsample of observations in which i does not live in her home state.
I show the results from the first stage of estimation at the individual/year level in Table 12 . We can see that the home county owner-occupancy rate has substantial influence on housing tenure decisions even for individuals who have moved far away.
Results from the second stage are presented in Table 13 . From column (III) we can see that the key estimate, the coefficient on home ownership, is not significantly different from the value estimated from the main sample. While the point estimate is larger in magnitude, the qualitative inference is essentially unchanged. Notes: **: Significant at the 1% level. *: Significant at the 5% level. Standard errors clustered at the individual level. First and second stages bootstrapped together. Average prices and incomes in thousands of nominal dollars. Additional controls include parental education and dummies for single and multi parent household and if mother and father worked part time, full time and more than 35 weeks a year Notes: **: Significant at the 1% level. *: Significant at the 5% level. Standard errors clustered at the individual level. First and second stages bootstrapped together. Average prices and incomes in thousands of nominal dollars. Additional controls include parental education and dummies for single and multi parent household and if mother and father worked part time, full time and more than 35 weeks a year 27 
Correlations with Observed Ability Measures
We may be concerned that there is some aspect of unobserved ability, correlated with the instrument, biasing the estimates. If there is a correlation between the instrument and an observed ability measure, conditional on other controls, we might reason by analogy that such a correlation could exist with unobserved ability. I regress an observed measure of ability, the AFQT score, on my instrument and the full vector of covariates. Results are presented in table 14. The coefficient on the instrument (proportion of homeowners) is not nearly significant, either statistically or practically. The point estimate implies a one standard deviation increase in the instrument reduces AFQT by two thousandths of a standard deviation. If unobservable ability is endogenous to my instrument conditional on the controls, it must be a form of ability orthogonal to test scores.
Robustness to Specification Choice
I would like to ensure that my results are not an artifact of model (mis)specification. To test this, I reestimate the effect of home ownership on unemployment using a linear probability model of tenure choice. I report first stage results in Table  15 . We can see that the instrument has a significant positive effect on home ownership, just as in Table 4 .
In the second stage I use two stage least squares to estimate the effect of housing tenure on weeks spent unemployed per year, with the same instrument as the excluded variable. Results are presented in Table 16 . In column (I) I show the naive results, which predictably credit home ownership with reducing time spent unemployed. Column (II) shows the reduced form effect of the instrument, the proportion of home owners in i's home county. A one standard deviation increase in home county home ownership rate is associated with 5 to 6 additional days of unemployment every year. Columns (III) and (IV) contain the results of the IV estimator. The point values are implausibly large, with very wide confidence intervals. One takeaway from this exercise is that a linear probability model is a poor specification for my first stage. It does, however, provide evidence that variation in the data is driving identification in my preferred model, not simply structural assumptions.
In another second stage regression (not shown) I estimate the weekly reemployment probability (equation (9)) as a linear probability model. The sign of the estimates is the same as in my preferred specification, with similar magnitudes. The results are not close to statistical significance at standard levels, however. This is unsurprising, as reemployment is a rare event and linear probability models perform particularly poorly at the tail end of distributions, where marginal effects are highly non-linear. 
Comparison to Other Instruments
To see the consequences of using invalid instruments, I replicate some of the previous estimates using a candidate instrument drawn from the literature. In my opinion the best such instrument is the strictness of local zoning ordinances. This variable was used in Munch et al. (2006) and adapted to US data in Taskin and Yaman (2012) . As a measure of strictness I use the Wharton Residential Land Use Regulatory Index (WRLURI) developed in Gyourko et al. (2008) . Following Taskin and Yaman (2012), I instrument for the worker's housing tenure using their current state average WRLURI value. Table 17 shows that there is a significant first stage -an increase of one standard deviation in the index causes a 2 percentage point drop in the likelihood of home ownership for an average individual.
Turning to the second stage, I still estimate a negative effect of home ownership on the reemployment rate. This is countered by a very positive effect on the probability of remaining unemployed -these values are seen in columns (I) and (II) of table 18, respectively. The overall estimated effect is a decrease in unemployment. Table 19 compares predicted unemployment rates using the different instruments and the naive estimator. Matching flows into unemployment to outflows, the average individual in the sample has a predicted probability of unemployment of 5.5%. Using current state WRLURI as an instrument, the model predicts home ownership would reduce this probability to 4.5%. Contrast this with the predictions using home county home ownership rates as an instrument. Using my estimated coefficients, the model predicts the probability of unemployment increases to 10.5%. The choice of instrument is clearly crucial 1 .
Discussion
My results argue for a reevaluation of regulations intended to encourage home ownership, an apparent aim of several US government policies. One example: interest payments on mortgages are deductible from federal income taxes. Another: the Housing and Community Development Act of 1992, which was implemented to extend housing loans to underprivileged borrowers who would otherwise not qualify. In the wake of this policy, home ownership rates increased sharply after a decade of stability. Figure 8 plots this rate over the period 1984-2005. What were the private costs of such a policy? My results suggest these new home owners would face some negative labor market consequences. Let us compare the consequences for two different groups, chosen to be representative of the upper and lower extremes. White females with completed college degrees are among the least vulnerable. Suppose this group increased its home ownership rate by 5 percentage points, as the overall population did between 1994 and . Member of this group, when unemployed, would spend on average 4 days longer in unemployment than without the policy in place. Their wages coming out of unemployment would be higher on average than their previous years' wages, for both renters and homeowners (by 12% and 4% respectively). In comparison, black males with only a high school education are much more vulnerable. Suppose this group was induced to increase its home ownership rate by 5%. When unemployed, members of this group would spend a week and half longer looking for work, on average. Their wages coming out of unemployment were already expected to decrease slightly from last year (-0.7%) but the new home owners would expect to see a drop of around 9%. Since the Housing and Community development act was targeted at "traditionally underserved" communities, the new home owners it created were oversampled from minority and low income populations. The welfare costs were likely to be even higher among this group, whose labor market outcomes were already below average.
Conclusion
Home ownership is generally considered a positive condition in American society. It is thought to give the owner a greater stake in the community and promote personal responsibility. Through favorable tax treatment and regulations of the lending industry, the U.S. government has encouraged its expansion. I find there are important negative consequences to home ownership, however, so we may question if this is sound policy.
Previous works in the literature have come to conflicting conclusions regarding home ownership's effect on labor market outcomes. This paper shows it causes unemployment by providing a friction to the mobility of labor. I find that the effect of owning a home is to reduce individual's probability of entering employment when unemployed, cause slower wage growth, lower reservations wages when unemployed, and lengthen spells at the same job. All these outcomes can be explained by home ownership's effect of reducing the propensity to move residences. 
